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(54) Voice coil assembly for a 
loudspeaker employing a square 
planar diaphragm 

(57) A square voice coi! bobbin 2 has , 
one end 2 1 a thereof connected to a 
square planar diaphragm 1 of a 
loudspeaker, while the other end 2 1 b 
thereof is coupled to a voice coil 3 
disposed in the air gap between 



magnets 5 and 5'. The voice coil 3 is 
composed of at least two voice coii 
units I which are electrically 
connected together and mechanically 
stacked in the direction of movement 
of the voice coil 3 in the air gap. Each 
of the voice coii units I is formed by 
continuously laminating a tape- 
shaped electrical conductor in the 
widthwise direction of the air gap. 
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SPECIFICATION 

Voice coil assembly for a loudspeaker 
employing a square planar diaphragm 

The present invention relates to a voice coil 
5 assembly for a loudspeaker employing a square 
planar diaphragm. 

As is well known a planar diaphragm has 
excellent acoustic pressure characteristics with 
the acoustic image hardly moving during 

1 0 operation, and thus provides very high fidelity 
sound production. Accordingly, a variety of 
loudspeaker systems employing such planar 
diaphragms have been proposed. One of the 
advantages of a planar diaphragm type 

1 5 loudspeaker system is that its diameter can be 
increased readily. However, it should be noted that 
as the diameter is increased, the diameter of the 
driver unit must necessarily be correspondingly 
Increased. Especially for a high power output, it is 

20 necessary to increase the length of the electrical 
conductor forming the voice coil. Accordingly, the 
lamination volume of the voice coil is considerably 
increased and hence the size of the air gap 
accommodating the bulky voice coil is also 

25 increased, if the air gap is increased, then the 
volume of the magnet must be also increased. 

It is an object of the present invention to 
obviate or mitigate this disadvantage. 
According to one aspect of the present 

30 invention, there is provided a voice coil assembly 
for a loudspeaker employing a square planar 
diaphragm, comprising a voice coil, a magnetic 
circuit for driving the voice coil, and a square coil 
bobbin to which the voice coil is coupled, the 

35 voice coil including at least two electrically 

connected, stacked voice coil units each of which 
is formed by continuously laminating a tape- 
shaped electrical conductor in the widthwise 
direction of an air gap of said magnetic circuit. 

40 According to a second aspect of the present 
invention, there is provided a loudspeaker 
comprising a square planar diaphragm, a voice 
coil, a magnetic circuit for driving the voice coil, 
and a square voice coil bobbin having one end 

45 thereof connected to the diaphragm and the other 
end thereof coupled to the voice coil, the voice coil 
including at least two electrically connected, 
stacked voice coil units. 

According to a third aspect of the invention, 

50 there is provided a loudspeaker comprising a 
square planar diaphragm, a square voice coil 
bobbin having one end thereof coupled to the 
diaphragm, a voice coil coupled to a second end of 
the voice coil bobbin and including at least two 

55 voice coil units electrically coupled together and 
stacked in the direction of motion of the voice coil, 
each of the voice coil units being formed by 
laminating a tape-shaped electrical conductor in 
the widthwise direction of the voice coil, and a 

60 magnetic circuit comprising first and second 
magnets of opposite magnetic polarity disposed 
opposite one another to form an air gap in which 
the voice coi) is disposed. 



An embodiment of the present invention will 
65 now be described, by way of example, with 
reference to the accompanying drawings, in 
which: — 

Figure 1 is a cross-sectional view of part of a 
loudspeaker which includes a voice coll assembly 
70 according to the present invention; 

Figure 2 is an enlarged view of the part of the 
loudspeaker indicated at II in Figure 1 ; and 

Figure 3 is a front view of the voice coil 
assembly. 

75 In the drawings, reference numeral 1 

designates a square diaphragm which is formed 
by bonding a thin material to a honeycomb core. 
The diaphragm 1 is provided with a voice coil 
bobbin 2 which is formed by combining four 
80 bobbin frames 2 1 respectively parallel to the four 
sides of the square diaphragm, A first end portion 
2 1 a of each bobbin frame 2 1 is bonded to the 
diaphragm 1, while a second end portion or flange 
2 1 b thereof is fixedly bonded to a voice coH3. Then 
85 rvdice coil 3 is positioned in an air gap between J 
\ magnets 5 and 5' which are of different magnetic! 
f polarity and which are fixedly secured to the ends J 
l^of plates 4 and 4', resr^ctjyelyjTheTDlates 4 and^ 
4 f with the magnets'5 and 5 n are disposed on 
90 either side of a yoke 6. 

In Figure 1 , there are also shown a loudspeaker 
frame 1 1, a mid-range diaphragm 12, and a driver 
unit 1 3 for the mid-range diaphragm. 

As can be seen in Figure 2, the voice coil 3 is 
95 made up of two voice coll units which are 

electrically connected together and stacked in the 
direction of motion of the voice coil 3. Each of the 
voice coil units is formed by laminating a tape- 
shaped or foil-shaped electrical conductor to a 
1 00 width a in the widthwise direction of the air gap. 
Because of its construction, the voice coil 3 is 
sufficiently long In the air gap and its driving force 
is great in proportion to its length, the length of 
the voice coil being Increased compared with 
1 05 conventional arrangements. Accordingly, it is 

unnecessary to increase the air gap and the size of 
the magnets in providing the magnetic circuit. 

As is clear from the above description, the voice 
coil assembly of the invention is so designed that 
110 the increase In volume of the voice coil associated 
with the increase In length thereof does not 
change the width of the voice coil in the air gap. 
Instead, the change of volume is effected in a 
direction perpendicular to the widthwise direction 
115 of the air gap. That is, the voice coil units are 

stacked in the direction of motion of the voice coil. 
Accordingly, the length of the voice coil is 
increased without increasing the air gap. 
■* Reference is hereby directed to our co-pending 
1 20 UK patent applications listed below, which 

described other features of a loudspeaker system 
employing planar diaphragms: 

U.K. Patent Application No. 8021353 
U.K. Patent Application No. 8021 354 
125 U.K. Patent Application No. 8021352 
U.K. Patent Application No. 8021 350 
U.K. Patent Application No. 8021349 
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CLAIMS 

1 . A voice coil assembly for a loudspeaker 
employing a square planar diaphragm, comprising 
a voice coil, a magnetic circuit for driving the voice 

5 coil, and a square voice coil bobbin to which the 
voice coil is coupled, the voice coil including at 
least two electrically connected, stacked voice coil 
units each of which is formed by continuously 
laminating a tape-shaped electrical conductor in 
1 0 the widthwise direction of an air gap of said 
magnetic circuit. 

2. A loudspeaker comprising a square planar 
diaphragm, a voice coil, a magnetic circuit for 
driving the voice coil, and a square voice coil 

1 5 bobbin having one end thereof connected to the 
diaphragm and the other end thereof coupled to 
the voice coil, the voice coil including at least two 
electrically connected, stacked voice coil units. 

3. A loudspeaker as claimed in Claim 2, 

20 wherein each of the voice coil units is formed by 
continuously laminating a tape-shaped electrical 



conductor in the widthwise direction of an air gap 
formed by the magnetic circuit. 

4. A loudspeaker comprising a square planar 
25 diaphragm, a square voice coil bobbin having one 

end thereof coupled to the diaphragm, a voice coil 
coupled to a second end of the voice coil bobbin 
and including at least two voice coil units 
electrically coupled together arid stacked in the 

30 direction of motion of the voice coil, each of the 
voice coil units being formed by laminating a tape- 
shaped electrical conductor in the widthwise 
direction of the voice coil, and a magnetic circuit 
comprising first and second magnets of opposite 

3 5 magnetic polarity disposed opposite one another 
to form an air gap in which the voice coil Is 
disposed. 

5. A voice coil assembly for a loudspeaker 
employing a square planar diaphragm, 

40 substantially as hereinbefore described with 
reference to the accompanying drawings. 
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